Do you know how many of your workers wear contact lenses? Can you identify them? What would you do if a worker wearing contact lenses suffered an eye injury?
These questions and others like them concern many occupational health nurses. Approximately 12-15 million people in the United States currently wear contact lenses, and more people are being fitted with them each year. Many of these contact lens wearers are employed in industry. While contact lenses have medical, therapeutic, and cosmetic value, the near imperceptibility of the lenses can pose a hazard in emergency situations.
The use of contact lenses in industry has been controversial for the past 25 years (Dixon, 1978; Hirschfelder, 1983; Silberstein, 1962) . Much of that controversy stemmed from false reports of serious eye injury to workers wearing contact lenses. Ocular damage and fear of potential harm with resultant loss of visual acuity prompted the initial policy of prohibition of contact lenses in the workplace (Randolph & Zavon, in press ).
LITERATURE REVIEW
One presumed hazard of contact lens wear in an industrial environment is possible chemical entrapment behind the lens, resulting in corneal damage. Studies were reviewed regarding chemical agents (Guthrie & Seitz, 1975; Nilsson & Andersson, 1982; Rengstorff & Black, 1974) . Overall, the contact lenses minimized injury or protected the eyes from more serious injury Contact lenses have been suspected of aggravating injury in particulate atmospheres, as in grinding and machining operations. Nilsson, Lindh and Andersson (1983) compared workers wearing soft contact lenses in an environment moderately contaminated with metal particles to a control group of office workers also wearing soft contact lenses. No signs or symptoms of damage or complaints of discomfort were reported. The authors concluded that soft contact lenses can be worn without causing eye damage in that environment, provided the lenses are cleaned thoroughly each day Another study explored the effects of mechanical trauma on contact lenses (Nilsson, Lovsund & Oberg, 1981) . Eyes of rabbits, fitted with hard and soft contact lenses, were exposed to burning grit particles and larger metal particles shot from a compressed air gun. wom in these types of environments. However, the authors bel ieve that environments heavily contaminated with particles are unsuitable for contact lens use unless fully sealing eye protection is used. Socks (1982) examined the effects of extreme cold on contact lenses inserted on 18 rabbit comeas. Only minor epithelial damage which cleared within a few hours after exposure was detected on three rabbits.
Temperature changes in contact lenses in conjunction with radiation from infrared heaters were also studied (Lovsund, Nilsson & Oberg, 1979) , The rabbits shut or almost shut their eyes when exposed to the infrared heater, which halted an increase in temperature. However, when the rabbit eyes were kept open, the lenses dried out. The researchers believe that a worker who wears contact lenses runs the risk of overheating the lenses, drying them out, and having them adhere to the comea with exposure to infrared heaters. The use of suitable safety glasses that absorb the infrared radiation would offer some protection to workers in this situation.
Similar results were found in a study which examined temperature changes in contact lenses in connection with radiation from welding arcs on rabbit eyes (Lovsund, Nilsson, Lindh & Oberg, 1979) , During the course of the radiation exposure from manual metal arc welding, tungsten inert-gas welding, and metal inert-gas welding, most of the lenses dried out completely There is a potential risk that the lens could adhere to the eye and cause damage due to the temperature increase. The authors recommend that snug-fitting safety glasses must be wom when workers are welding.
Presumably the dry lens and comeal adherence are the source of the "welded" lens rumor which has been circulating for several years. There is no truth to the rumor. Exposure to electric arc welding is not associated with an increased risk of ocular damage in contact lens wearers. The heat from an electrical spark or welding arc is not intense enough to dry out the fluid in the eyes or affect the contact lens material (Randolph & Zavon, in press). Eye protection for welders with contact lenses does not differ from that recommended for welders generally The recommendation that contact lenses may be wom during welding operations, provided that the worker wears eye Approximately 12-15 million people in the United States currently wear contact lenses, and more people are being fitted with them each year. protection, is supported by the Occupational Safety and Health Administration (OSHA) as well as the American Academy of Ophthalmology (AAO), the Contact Lens Association of Ophthalmologists, Inc. ((lAO), and the American Optometric Association (AOA). Dixon (1978) stated that any unsuitable environment such as blowing dust or irritating fumes may make contact lens wear unacceptable because of the physical comfort factor. The decision to wear contact lenses in potential "uncomfortable" environments should be based on an individual's personal experience and tolerance. Federal regulations specify that contact lenses cannot be allowed when a respirator is used in contaminated atmospheres. This is currently being re-evaluated by OSHA to determine the appropriateness of using contact lenses with respirators.
Overall, the use of contact lenses in the industrial environment is supported by the Iiterature, provided eye protection is wom. Eye protection in conjunction with contact lenses was not addressed in any of the research. Minimal to no eye injury was documented even without the use of eye protection. Furthermore, the environmental conditions in many of the studies were not representative of typical work conditions.
To supplement the literature review professional organizations were contacted about their position statements on contact lens use in industry The organizations included the American Academy of Ophthalmology, American Medical Association, American Occupational Medical Association, American Optometric Association, Contact Lens Association of Ophthalmologists, Inc., National Society to Prevent Blindness, as well as the Occupational Safety and Health Administration. Where there was a position statement, the recommended restrictions were minimal.
. Six recommendations were commonly identified from the literature review and the policy statements for contact lens use in the workplace: 1. Develop a policy on contact lens use; 2. Identify employees who wear contact lenses; 3. Define areas of contact lens restriction; 4. Develop first aid procedures for contact lens use; 5. Require eye protection in conjunction with contact lenses; and 6. Require contact lens wearers to have eye glasses and solution with them at work. Implementation of these recommendations appears to be minimal. The primary purpose of the survey was to determine if companies have a corporate pol icy on the use of contact lenses.
The study is relevant for nursing because more often than not, the occupational health nurse (OHN) is the consistent health care professional in the workplace health unit. If an employee were to have an eye injury, the OHN assesses the problem and institutes emergency treatment. Because time is of the essence, the occupational health nurse should know the company's policy on contact lens use, who is wearing contact lenses, and how to provide appropriate first aid measures for contact lens wearers.
METHODOLOGY
The survey tool was developed using the recommendations for contact lens use as identified in the literature review Areas addressed on the survey were policy on contact lens use, enforcement of the policy, areas of contact lens restriction as well as the basis for that restriction, identification of workers who wear contact lenses, reported problems due to contact lens use; first aid procedures, and use of eye protection. If a company had a contact lens policy, a copy of that policy was requested for further clarification.
The questionnaire was pretested by ten occupational medicine physicians and revised based upon their suggestions and comments. It was mailed to 100 corporate medical directors of large industries selected from Ward's Directory of 55,000 Largest U.S. Corporations (1981) . The top 100 industries were used with the exception of retail trade, finance, insurance, and service type industries. Employees in the omitted industries generally have no restrictions on contact lens use. After the top industries were selected, the corresponding medical director was identified. It was believed that the medical director was most likely to establish all medical and related policies and would be able to provide the requested data. One follow-up mailing was sent to nonrespondents. A total of 76 responses were received.
A sample size of 67 respondents from 24 states was obtained (a response rate of 67%). Nine responses were discarded for various reasons (company did not wish to participate, medical director retired, no corporate policy existed). The respondents were primarily from the manufacturing sector (47 or 70.3%). Two respondents (3.0%) were from transportation and public utilities, and one respondent (1.5%) was from agriculture. The remaining 17 respondents (25.2%) were combinations of various industries. FINDINGS CORPORATE POLICY ON CONTACT LENS USE: It was found that most companies (43 or 64.2%) have a policy on contact lens use and that the policy was written (38 or 88.4%). The remainder (23 or 34.3%) did not have a policy; only one (1.5%) did not know if such a policy existed. Nineteen companies submitted a copy of their contact lens policy for review.
A review of the policies indicated that contact lens use was dependent upon two conditions: one, the perceived level of risk in a specific environment (Randolph & lavon, in press), and two, any federal or state regulations regarding contact lens use.
ENFORCEMENT OF CONTACT LENS POLICY: Of the 43 respondents who said that they had a contact lens policy, the majority (35 or 81.4%) stated the policy was enforced, five (11.6%) said no, and three (7.0%) were not sure. Even though a variety of enforcement methods were described, it was found that most policies were enforced by one or more of the following: safety officer, the worker's supervisor, medical department, or local plant management (Table 1 ). The disciplinaryactions included: remove the contact lens or go home; a three-step approach of verbal warning, written warning, and dismissal; and a four-step approach of written warning, one day off, one week off, and dismissal. Enforcement was said to be variable because identification of the contact lens wearers was difficult. Furthermore, enforcement might be a local option. Three respondents remarked that the policy was a directive, a guideline, or a medical recommendation; consequently, it was not enforceable nor auditable (Randolph & lavon, in press).
RESTRICTION OF CONTACT LENS USE:
It was found that most companies (50 or 74.5%) restrict the use of contact lenses in the industrial environment. Twelve respondents (18.0%) have no restrictions, three (4.5%) did not know and two (3.0%) left the question blank. Table  2 (Randolph & lavon, in press) illustrates the major environmental conditions where contact lenses are restricted. The researchers were also interested in the rationale behind the contact lens restriction. The main reason was the possibility of eye injury, such as burns, corneal damage, foreign body in the eye, and entrapment of a contaminant (chemical, dust, particulate). Other reasons for restriction were related to safety concerns, federal or state regulations, and for reasons unknown. Often the contact lens pol icy reflected the recommendations of the medical and safety director as well as support from outside organizations like the National Institute for Occupational Safety and Health and the National Society to Prevent Blindness.
IDENTIFICATION OF EMPLOYEES WHO WEAR CONTACT LENSES: Identification
of employees who wear contact lenses is necessary in the event of an eye emergency when lenses have to be removed. With an increasing number of employees and potential employees wearing contact lenses, this identification is essential. However, only 18 (26.8%) respondents stated that they have a mechanism to identify employees who wear contact lenses while at work.
The identification procedures varied from plant to plant. The medical department and the employee's supervisor were usually notified when the employee wore contact lenses. Some companies identified contact lens wearers by questions on medical forms. TABLE 4 were not sure, and three (45%) left the question blank. Few companies (13 or 195%) use a suction type contact lens remover. Of those using this device, primarily registered nurses and physicians were trained in its operation.
TYPE OF MEDICAL FORM USED TO IDENTIFY CONTACT LENS WEARERS

EYE PROTECTION:
Respondents were asked if there was a difference in eye protection required for contact lens wearers and non-contact lens wearers. The majority of companies (44 or 65.6%) replied that no difference existed, 20 (29.9%) said there was a difference, two 0.0%) were not sure, and one (1.5%) left the question blank. Those respondents who indicated that there was a difference in eye protection require workers to wear chemical splash goggles, safety glasses, or safety glasseswith side shields. Table 3 indicates medical forms that were used to identify contact lens wearers. Other forms included Department of Transportation (DOT) examinations, baseline health history, eye examination forms (acuity test card, eye chart), as well as laboratory and test results forms. One company asked verbal questions regarding contact lens use. In addition, other identification procedures included a visual examination, a mark on safety glasses, and an identification card given to a contact lens wearer. Only three respondents (45%) were able to estimate the number of employees who wear contact lenses, ranging from less than 25 hourly employees to 1857 employees. One company estimated that 10% of the workforce wore contact lenses.
REPORTED PROBLEMS WITH CONTACT LENS USE
PROBLEMS WITH CONTACT LENS USE:
Respondents were asked if any problems regarding contact lens use had been reported to them in their company Table 4 summarizes the results (Randolph & lavon, in press). The other
No category included such problems as corneal abrasions and scratches from wearing the lenses too long, inability to remove a contact lens in a chemical splash, and corneal edema from birth control pills and pregnancy In some instances contact lenses have never been allowed for general use. Therefore, since contacts have not been allowed, no problems were reported.
When respondents were asked to quantify the number of problems reported from January 1, 1984, through December 31,1984, few were able to do so. However, the number of problems reported ranged from no problems (ten replies), ten or less problems (eight replies), 30 problems and 50 problems (one reply for each). The majority of respondents (27) were not sure or did not know.
FIRST AID PROCEDURES: Only 14
(20.9%) companies have written first aid procedures for contact lens removal. The majority of companies, 46 or 68.6%, did not have any procedures, four (6.0%)
DISCUSSION AND IMPLICATIONS FOR THE OHN
Most industries exercise a conservetive approach to contact lens use. The majority of companies do not allow contact lenses In hazardous environments but the policies are not based on the results of recent research. Enforcement of the contact lens policies is variable which appears to be related to the lack of identification of contact lens wearers. First aid procedures need to be developed for eye emergencies in contact lens wearers.
As contact lens policies change to reflect current research and policy gUidelines, the occupational health nurse Will assume a more active role in eye care. Based on the Guidelines for Contact Lens Use In Industry (Randolph & lavon, in press), the occupational health nurse should: 1. Know the company's policy on contact lens use in the workplace. Hopefully a policy on contact lens use exists. If not, begin to develop one using current guidelines. Are contact lenses allowed? Where are they allowed? What eye protection is needed? Keep a copy of the policy in the health unit; review the policy at least annually and revise when necessary Inform employees of the policy 2. Identify all workers who wear contact lenses in the workplace. An easy way to start is to ask workers verbal questions regarding contact lens use during a physical examination, eye examination, or other pertinent times. Sample questions are: a. Have you worn or do you now wear contact lenses? Any eye examination should include a check for contact lenses. While contact lenses are difficult to see, the edge of the lens becomes visible when the beam of a flashlight is brought to the side of the eye (Novak & Saul, 1971) . The visual status of workers who wear contact lenses should also be documented.
RESOURCE AGENCIES FOR GUIDELINES FOR CONTACT LENS USE
Another means of identifying contact lens wearers is by color-coding medical charts. Then when a worker is injured and his chart is pulled, the OHN will immediately know that the person is wearing contact lenses. Perhaps an external mark can be made on safety glasses so the worker's supervisor, co-workers, safety director, etc. will be aware of the contact lens use, especially in an emergency situation. 3. Educate contact lens wearers about the eye protection program. Components of an eye protection/eye safety program include: a. Instruct workers to always have eyeglasses and contact lens solutions with them at work. b. Inform workers about potential eye hazards at their worksites. Review prevention strategies as well as signs and symptoms of eye irritation. Cover basic first aid procedures until a health professional, such as an OHN, takes over treatment. c. Instruct workers in the proper use of eye-wash fountains. Check to see that the fountains are in good working condition.
d. Require contact lens wearers to use appropriate, approved eye protection, such as safety glasses and goggles. e. Label work environments where eye protection is required.
4. Develop first aid procedures for eye injuries in contact lens wearers. This is extremely important for any eye emergency A key procedure to develop is removal of contact lenses, especially if the worker is unable to remove them himself or herself. Make sure that you or other staff are trained to remove the lenses. A suction type contact lens remover can be obtained for this purpose. Staff can then be trained in its operation. Osquthorpe (1984) describes manual contact lens removal as well as a suction cup removal procedure.
Additional procedures should be developed for eye emergencies such as foreign body, corneal abrasion, chemical injury -acid and alkali, ultraviolet burn, contusion and fracture. Henson, Davidson and Sirles (1986) describe appropriate interventions in the event of these eye injuries. 5. Record and investigate all eye injuries in the workplace.
Some important questions to consider are: Was eye protection worn at the time of the injury? Were contact lenses worn? If yes, did the contact lenses increase or decrease the severity of the injury? Document those environments where contact lenses may be contraindicated in your company based on injuries and types of hazerdts).
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